Preparation and properties of calcium-dependent resins with increased selectivity for calmodulin.
Calmodulin from both animal and plant sources is known to bind a number of hydrophobic compounds with resultant inhibition of calmodulin function. Some of these compounds, including certain phenothiazine and naphthalene sulfonamide derivatives, have been previously shown to be useful in the chromatographic isolation of calmodulin, when covalently linked to a solid support. With the exception of fluphenazine linked to epoxide-activated Sepharose, these resins have the undesirable characteristics of requiring high salt concentrations in the elution buffer for efficient elution of calmodulin, thus decreasing the selectivity for this protein. The synthesis of nine Sepharose-ligand affinity resins is reported. Some of the ligands are newly synthesized naphthalene sulfonamide and phenothiazine derivatives. The synthetic ligands have been coupled to three types of Sepharose: epoxide-activated, CNBr-activated, and carbodiimide-activated. The properties of these resins are reported and their relative abilities to act selectively in the isolation of calmodulin are compared. 2-Trifluoromethyl-10-aminopropyl phenothiazine (TAPP), when linked to epoxide-activated Sepharose, was found to be the most useful for calmodulin isolation in terms of its combined stability, capacity, and ability to select for calmodulin. This resin was found to behave as a true affinity resin. A quantitative evaluation of its affinity behavior was consistent with the presence of two high-affinity Ca2+-dependent phenothiazine binding sites on calmodulin, in apparent agreement with previous reports which involved the use of different methods.